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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a glass substrate, 
an optical filter and an optical multiplexer/demultiplexer 
apparatus suitable for wavelength division multiplexing 
(WDM) because of small drift of wavelength to variation 
in temperature and provide a producing method therefor. 



SOLUTION: A glass substrate material of optical filer 
having glass substrate and dielectric multilayer film is 
constituted so as to have a composition and average 
linear thermal expansion coefficient responding to the 
dielectric multilayer film. Thereby, drift of wavelength to 
variation in temperature can be reduced and release of 
the dielectric multilayer film can be prevented. 
Therefore, the glass substrate material comprises Si02, 
R20 (R is an alkali metal element) and Ti02 as essential 
components and average linear thermal expansion 
coefficient in the range of 100 x 10-7/K-130 x 10-7/K is 
realized by adjusting contents of these essential 
components. 
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nm) /K*«i5.fc, **7-</u^— <OKaia*«r^ 
»*©/<^K«3ftS 0.2 nm gStf)*:*^ 100*0 W*- 
tf -30-+70 <C) S«oaA»tSTMt#«»«*7-f 

So 

[00 6 6] ^fr5MKS^5KAjft^|R|R|»50 GHz m 
*KIIBT? 0.4 nm ) UEK9 7 h& 0. 5 pm 

(O.OOOSnm) /K&m*LZb. *&7 iM—WOW* 
fc^tHWo^^KdaW 0.1 nm fitfOfc*^ 100^: 

(«*.« -30-+7O *£) 8ftOfiA»fc"C«**»«^ 

[0 0 6 7] _LfB3fe^:7^/v*— lcj:*xtf % /*vhv** 
+**9UkV>mBtV97 K£±0. 0 0 25nm/M 
rt. #£L<t4. ±0. 00 0 5nm/KW:M6 

[0 0 6 8] £*>*C. 3fc*7-f/U^— |C««$*ITV^ 
#7*^«CQ;* — ^g!$d34 5 5MP a£X±ft(D-e^ U 

SOEIt (0*;ti4i oot) icatb-ct, 3fe¥#HIgfc;tf 
[0 0 6 9] ^<oJ:5*3t^-<^-^<!e^bfc3t5> 

[0070] 5t^»^r4, at»7-f^— tc^-u 
&&wk#>fi&ztiitit7T'<'<— t%m7t, &&$ti 
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[00 7 1] ±fB#$MMk **** (-«Ltm 
[0 0 7 2] 

EAT, **Wo3MMlc«a2f9**««::S 
[0 0 7 3] (3ljfe#ll~~2 2) *^©WDM7-f/V 
3 0— + 7 0tk*5rtS Wl«By»35«», 
So X. »IK«3R^»^*(fl[tt, l0- 7 /KTfc5o 

[0 0 7 4] *»Wo^f7^«, &tit&<oa&b UT^Er 
l^ftXlTMPfeflV^ 12 0 0-145 Ot:^ 

ml,, m&-mw:-29m<t<D&, mm^^^ftm^K 

[0 0 7 5] 
[^1] 



I 



5§ 



§.i 



s 



CO 99 

ss 



52 © 



II 



lllllllilllliiillllllll 
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5 S 



[0 0 7 6] ^t£t>^Mmi<Dll^<0*7**WKM 

i*6&&5ol£K^A£;ft, % "F£> 1 3 5 0t;lc^$tv 
[0 0 7 7] ftti<D^W^h'<v^<otm'®'Ri£ft 

[0 07 8] r<^£ 5Kf^Lfc#7;*£, 30mm* 
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- lmmJflc^XLpraiCflF^SrJ&U WDM7^;^ 

[0 0 7 9] ^lfc0JO2f7*£t>, ±IB¥«lkSWS 
&&l*l 00X1 0- 7 /K£j@;tSM&^L/rV>-5. 

fc*T8«teJ:**ttH8tr (laser interferometry typ 
e thermal expansion meter) Sr^l^fco 
[0 0 8 0] X. Zthb<D#7*&®j£[ZL,X&&m* 

*-?*>M»± o. 1% enF-c&D, A»*ft*ttiB^ 

[0 0 8 1] lmmfOii^7^I«WICTa 2 0 

5 ^sio 2 z&mcm&tsititmi&K&mm&f- h 

tf, I AD (Ion Assisted Deposition) ^ftif^JEV^ 

[0 0 8 2] ^<DV%, Ta 2 O s Sr^^^S«^®^Sg 

[0 0 8 3] ±IB#liBI*r*fifcUfcffiJttK* = — ^ 
^®K*tLT, 85^-85% (fB*fM&) -C50QB*|H»*H- 

[0 0 8 4] (###!) 77!Jy^7^i:tt2 0 
P 2 0 s - 2 0^/P%A 1 F 3 - 2 4^W%C a 
F 2 -2 0^r/U%S r F 2 — 1 6 ^/U%B a 0#£Jfcaj£ 
&U<T/V;fr !J^y h#7*£UT 
3 0^%Na 2 0-7 O^/V^fcS i0 2 /i5MSrt 
i-a^f7^*fPrtbfc. 4Wtt±BI8*«l~2 2i:n 

■tab**, ffiwueii:?? y -cm o 5 

ot;, r/v^y isVfr-vxyx-eni 2 5 onc-efro 
fc. vismmmm&nry v ?*-ci* 125 

X 1 0~ 7 /K 7?feofc 0 

[0 0 8 5] IH?>©^7^ Srflfcfclc L riz: A 

0. 2 5%, 5% T?*>!> % ±J^O^HiS0i)CD 

[0 0 8 6] (MMI2 3) ^a£^5i^Ufc3te*SrW 
^<^ttO^^«ri x 1 x l cmtctraxu *t 

£bfc 0 @tWttSUS4io (?«JMM*!RffiK 



110X1 0~ 7 /K) -Cffiftbfc. MIA. Bftlf 
bPiSo 2 A, BttJISi^KliibfcaJT/ubSr^t^HSS 
*U ^f7^«r«a*i-6«3atf**. Sflc&l A, Btf>^tSr 
ttlX2X2. 5 cm, SBi&2 A, Btircftfem X 1 X 

1 c m"C$)5o 

[0 0 8 7] *f?;*fcteAfcH*t*. 0***B^X|« 

TJOGIS 14-1975 3t*^f7^0Ui a *0»fe* 
Sfcj KHKV\ (2 3t) fc:fev*"Crt«»MS&CT 

V^l^ir&f&fgUfc^ #7*&X*@5£?&;£r&-2 5 

nc^-eftaibfc. :o^^7^rt^i:^tfcl^^ 

[0 0 8 8] 0fc««l) Jj?n^!J^f^^7^ 
BK7 (S 10 2^7 4^;!/%, B 2 0 3 ^9^/V% % 
N a 2 o^i i ^evv%, K 2 OflS 6^V%) & 1 X 1 X 
1 cmlCflJIU 2Bfr«FVfft % HJfe«2 3 t 

9^0T«SIU»«!BfiR*ra:7 5X l 0^ 7 /K-CfeSo 
[0 0 8 9] (SHKM2 4) * 1 i-^ Lfc#M(DWD 

a 2 o 5 ,iltrW^Sio 2 S:ffli/\ 7r^y- 
^o-lwi. 5 5M^K^7>{;^SrMl 
fc. I^fifeWt;Sf?;*Stt/ (HL) 7 H 2 L(HL) 7 H/£5a £ 

[0 0 9 0] _LSUfcBg*Sj£tt. #9:*StR*SHWA»€> 

Ml* 2 fiJB9f«R«mnH 1 5 & icKJBiW 

Jl SI ^ $ 5 r t |c «fc o t « A £ ti x v n £ c <h f o 

[0091] ::-e, i&Mm^mm#mm<om^^ 

S i O 2, *JB*fWt«W»«W>Hi*«»S:T a 2 o - 6 

[0 0 9 2] -2 0 — + 4 O^CO^-C^^^^/V^— 

^iWi oml&fo&jf 1 ?* t&tvzk 5 fc, +0. 000 
Z>z.b&tfm£Mto *:<Di&<Dmj8;(Dtf7X{z.'D\,^xi> 
0. 0008nm/K-+0. 0 0 20nm/KOfi^ 

[0 0 9 3] 7i*5 % AJt3ttc^rs^il&0^^t^ 
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^mmzmfcTZGrnttL. mm. 1/4^ u/ 
4) . ifcvM*. *©s#ffiFo*^»*S 

10 0 9 4] *Jffl*fW»r4ASi»fcttT i0 2 , T a 
2 O s , HfO z , Zi0 2 , Ce0 2 , A1 2 0 3 , 
Y 2 0 3 , ZnS, MgO, La 2 0 3 , CdS, Si 

F 2 , ThF 4 tfc5, 

[0 0 9 5] r. 7 7^y--n-IO 

[0 0 9 6] (Hffifcl2 5) £<0»fc«|2 4 
6. 5^V%SiO z -3. 3^%A1 2 0 3 -1 
9. 6*/V%Na 2 0-7. 0^/V%K 2 O- 1 6 . 6 
^•/V%Ti0 2 -5. 2^;V%MgO-l. 8^e/V%Z 

©p5B«r«F*U frBt»*1 54 4nm, 5 0GHz 

m (x»MHfi*>nai9i (aa+^Mftftoim«) #50 

GHz. 0. 4mm) 07r^!)-^-I^7^;i/ 
Ta 2 0 5 i:Si0 2 010 o)i^±<D3£s:*&att>£>ft 

0» iJ?cf^3 0-4 0Mm1?fo5o 
[0 0 9 7] #*#»**r#J*Ut«. #=i— ^-f J/* 1 

^Sl^^ttfciol® (*5W»ffi) 1 
5 4 4 nm^MM^-f^f ^^SrJfeLfco r<0^ v £ 

mmXl. 4mm(^*)tilU tt»«©**7-f^- 

[0 0 9 8] I34tt> OTCfrb 6 0^*5 It 
«M4*W«i-5Jit?Kl|-C*6. 2 5t;J£TF-mAtf>i& 

[0 0 9 9] r^J:5t^ »tf KP7h©#*#aMfc+" 

5 in. ^7^^i--&^tt^R 2 Oi:T i O 2 c0l[^P 
[0 10 0] ft*3, @/Ttfc?aiK!)7h«:I]l^ 



t££6-2 0 , t~+4 otofflr-^^ilittll, - 

0 . 0 0 0 4 n m/K<D^fr&btlft 0 
[0 10 1] ^fc, r^7^^)-3 0t-+70tlC 

*rr«¥*tl«wfl»r±i i 2. 5xio-7/K-cfc 

[0 10 2] ft*5. B5tt« lW«3l£*^-f^— 
IC N T a 2 O s m&Tf Si0 2 RSrSSfctt* bfc*J« 
[0 1 0 3] 0 6fi. Hife^l — 2 2<D;*f7*£«$rJB 

[0 10 4] tttfcfcfcl2) #n^y^h*ft?«^ 

[0105] mmm2 4tmm^<^ fv« 

<7)^#l4^tfci:r5, 0. 005 5nm/K 

[0 10 6] GKIKM2 6) Wc % *3§930><&0>**6?0 

«»©«**ttMi-6fc*«>^;ia-e*>*. 

[0 10 7] ^Jfe^l — 2 2<D?*>. ffi(t<0:*f7*arJB 
v^^^^WRifciWW*****:**^* MR* 

(4 A, 4B, 4C) fcfPJM-a. r*L 
®WcSex x . X 2 , X 8 *»feft5fll***A*i-6 
^ #7^H-H*«)(lt*«rSftX !, * 2 , ^ 

afc-tii^eniMW-ewt^-c**. 

5 *«rttt?«ko*ft*»3ft ft S ft£r8c* S b 
tf. ft**!, A 2 , i 3 <Ofl|«-Sr^»-r**^fcUT 
[0108]@2 i*. 4 o©jft*J«#«r&t?«#*a*fe 

So 

[0 10 9] mmWl — 2 2<D?*>. ffig<D#7*£Jfl 

2£y4fl'* — (5A, 5B, 5C, 5D) fll»*8t 
6 lea 2 <DX 5 Jc@SL-C*»»»*r 

<fc 9 fc##fc»U:A*t£*a« MX x ****** A" 

* — SAtUU W/X7AT^y^-K77^f 
10Al£*£^£iV ^■■Y>*/UA3a*€>ffl***t5« 
«t*X 2 . ^ 4 3tH:> **^-f/^-5A-eE4t 



-10- 



• 



[0110] afe«#mea*2i*5v^r. *#<a*#am<o>> 
t^'<-i oA-D*a«ffioi2iiBitt-rsfc, 

t>* #«ftft5M£*tLT» i&£Ky 37 h*S±0. 002 
[0 111] 

[*W<z>3MH &±<D£i\c^ **WlcJ:Htf, «<, 



§6o 

[0 1 12] $p>(h, **Wfc:J:*tf*, ^fi-Jft-CfcS 
# 7 * 0«p^^ofl:SrSSffiE LT^f 7 * 5 d * lc J: 

[■BomtfrKH] 

1&&^1-«5*;0-c*>5o 

[®3] B3r±. ^^ic«sttes^frB£-r5«Mtfr 
^i-0-e&£ o 

[B4] @4ft HWJ2 5(D^7>f/u^-^jolt5 
/<v fv^tfi^cQlI BIG* 

[0 5] 0 51*. Hifc0»j2 4 <0**7-f/^* 

[0 6] E16li x SHt«1^2 203tf9^X««rffiV\ 

K*4»UE K!> 7 h WMIWmHR«)Blff»i3%i-B 



[01] 



[02] 



4A jt^<Jl^ 




*!• <*«. A p a 4 \ y 

5B \\0C 7C 



5D 



OC 



**>*Jt> c 



«>*n, D 



(84] 



[03] 



3 iS?X 



e; 3 — 



fttAlA 

M1B 



1 ObOQM 



I 



0 tO 60 



; eta 
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[05] 



sro, K 



10 6] 
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uzj9 iAd^vJI" 1I8U0 
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(51) Int. CI. 7 

G 0 2 B 1/00 
5/28 
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6/28 
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(71) |±S®A 592228756 (72) o h #7 ]) . S?g V 

960 RINCON CIRCLE, SA 7>!)^i, *!)7^r 94610, 

N JOSE, CALIFORNIA X—fy^Y, t^t;VX o— K 

U. S. A. 878 

(72) ^# tflffl *PS 

^^CtP^E:i I ^2Te7#5-^ 

(72)^^# m* &m 
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